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Z. Naturforsch. 44a, 1116 Naturforsch. 44a, -1118 Naturforsch. 44a, (1989 ; received August 31. 1989 Fluorescence and phosphorescence properties of dibenzo [2,3:10.11 ] perylo[1.12-bcd] furan (1), dibenzo [2,3:10,11 ] perylo [1,12-bcd] thiophene (2), and dibenzo [2,3:10.11 ] perylo [1.12-bcd] selenophene (3) have been studied. Fluorescence quantum yields as well as phosphorescence lifetimes correlate linearly with £ c* £2 where ck are the Hückel AÖ coefficients in the HOMO of the parent carbocyclic system dibenzo [b. n] perylene (4) on carbon centres k to which the hetero-atom is bound, and £ is the spin-orbit coupling constant of the heavy-atom present. The half-value concentration of fluores cence quenching (quencher: methyl iodide) of 1 3 increases with increasing strength of the internal heavy-atom effect present.
In continuation of our work on the intra-annular internal heavy-atom effect in the photophysics of polycyclic hetero-aromatic compounds [1] the photoluminescence properties of dibenzo [2,3:10,11 ] [l,12-bcd] selenophene (3) have been studied. The synthesis of compounds 1 and 2 has been described in the liter ature before [2. 3] while compound 3 was synthesized for the first time in the course of the present work. 3 was obtained by reacting dibenzo [b, n] perylene (4) with selenium at elevated temperature. The constitu tion of 3 is established by elemental analysis, mass spectrum and infrared spectrum. From the absence of a solo-band [4] in the infrared spectrum of 3 it follows that a reaction with selenium has occured at the 15.16-positions of 4. The uv spectra of 2 and 3 are very similar.
As a relative measure of the strength of the intraannular internal heavy-atom effect the expression k is used, where ck denote the Hückel AO coefficients in the HOMO of the parent carbocyclic system [diben zo [b.n] perylene (4)] on carbon centers k to which the hetero-atom is bound and £ denotes the spin-orbit coupling constant of the hetero-atom present [1], In (Fig. 1) shows the relation between the K and t~1 values for the previously studied compounds 5-10 [1]. On the assumption that the rate constant of the nonradiative transition from the lowest excited singlet (Si) state to the ground state is negligible, one obtainŝ where kics is the rate constant of intersystem crossing from the state to the triplet manifold, k{ is the rate constant of fluorescence and Y f the fluorescence quan tum yield. The Ff values of compounds 1-3 were mea sured in trichlorobenzene at room temperature (Ta ble 1). The relation observed between (Yf -1) and K is shown in Figure 2 .
In the previous paper [1] it has been shown that the influence of an external heavy-atom perturber on phosphorescence lifetimes and the vibrational struc ture of phosphorescence spectra is the stronger the smaller is the internal perturbation caused by the in tra-annular heavy-atom. An analogous observation has now been made with regard to fluorescence quenching by an external heavy-atom perturber (methyl iodide). The half-value concentrations of fluo rescence quenching (in toluene at room temperature) of compounds 1-3 increase with increasing K (Table 1) [1] M. Zander and G. Kirsch. Z. Naturforsch. 44a, 205 (1989 
Measurements
Phosphorescence and fluorescence measurements were made as described in [1] , While Stern-Volmer plots (intensity measurement) for compounds 1 and 2 are linear over the entire range of quencher concentrations used, this does not apply to compound 3; possibly due to an alkylation reaction of 3 with methyl iodide only the lower part of the Stern-Volmer plot (at quencher concentrations < approx. 3 M L_1) was found to be linear and suffi ciently reproducible. The half-value concentration of 3 (Table 1 ) was obtained by extrapolation.
